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plug-in type component from a chassis or sub-rack is 
disclosed. The lever assembly includes a sliding catch 
supported by at least a portion of the lever for rectilinear 
motion in a direction along the portion of the lever. The 
sliding catch has a catch hook adapted to engage a portion 
of the circuit board or other plug-in type component to retain 
the lever assembly in a folded-down position. 
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EJECTOR LEVER ASSEMBLY 

CROSS REFERRENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of the priority of US. 
Provisional Patent Application Ser. No. 60/581,555, ?led on 
Jun. 21, 2004, the entire disclosure of Which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The present invention relates to the ?eld of ejector lever 

assemblies used for ejecting a circuit board or other plug-in 
type component from a chassis or sub-rack. 

2. Brief Description of the Related Art 
Ejector lever assemblies used for ejecting a circuit board 

or other plug-in type component from a chassis or sub-rack 
are knoWn in the prior art but non-provide the advantages of 
the present invention as Will be apparent from the descrip 
tion and claims beloW. 

SUMMARY OF THE INVENTION 

The present invention is directed to a lever assembly used 
for ejecting a circuit board or other plug-in type component 
from a chassis or sub-rack. The lever assembly includes a 
sliding catch supported by at least a portion of the lever for 
rectilinear motion in a direction along the portion of the 
lever. The sliding catch has a catch hook adapted to engage 
a portion of the circuit board or other plug-in type compo 
nent to retain the lever assembly in a folded-doWn position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are environmental vieWs shoWing the lever 
assembly of the present invention installed to an electronic 
module plugged into a support structure. 

FIGS. 347 are vieWs shoWing the lever assembly of the 
present invention in various orientations and in cross sec 
tion. 

FIGS. 8410 are vieWs shoWing the ?rst lever portion of 
the lever assembly of the present invention. 

FIGS. 11415 are vieWs shoWing the second lever portion 
of the lever assembly of the present invention. 

FIGS. 16419 are vieWs shoWing the sliding catch of the 
lever assembly of the present invention. 

FIGS. 20424 are vieWs shoWing the faceplate of the 
electronic module that uses the present invention. 

FIGS. 25426 are environmental vieWs shoWing the lever 
assembly of the present invention in relation to the 
microsWitch of the electronic module. 

FIG. 27 is an environmental vieW shoWing the lever 
assembly of the present invention in a raised position 
relative to an electronic module. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is directed to a lever assembly 100 
used for ejecting an electronic module 200 such as a circuit 
board or other plug-in type component from a chassis or 
sub-rack 202. The lever assembly 100 includes a sliding 
catch 102 supported by at least a portion 106 of the lever 104 
for rectilinear motion in a direction along the portion 106 of 
the lever 104 in such a Way that at least a portion of the lever 
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2 
portion 106 is positioned Within a channel 108 formed in the 
sliding catch 102 at all times during the operation of the 
sliding catch 102 over its range of rectilinear motion. The 
sliding catch 102 has a catch hook 110 adapted to engage a 
portion of the circuit board or other plug-in type component 
200 to retain the lever assembly 100 in a folded-doWn 
position as illustrated in FIG. 1. 
The ejector lever assembly 100 includes a lever 104 and 

a sliding catch 102. The lever 104 has a hole 112 for pivotal 
connection to the electronic module 200. The lever 104 
having an engaging portion 114 adapted for engaging a 
portion of the support structure 202 and a grasping portion 
116 adapted for alloWing manual pivotal movement of said 
lever by a user. The hole 112 de?nes an axis of rotation for 
the lever 104 upon pivotal connection of the lever to the 
electronic module by a pivot pin 118. The axis of rotation is 
?xed in position relative to the electronic module 200 during 
operation of the lever 104. The lever 104 is pivotally 
movable betWeen a folded-doWn position and a raised 
position When the lever 104 is installed on the electronic 
module 200. The axis of rotation of the lever is positioned 
intermediate the grasping portion 116 and the engaging 
portion 114 in the sense that the axis of rotation of the lever 
104 is positioned relative to the grasping portion 116 and the 
engaging portion 114 such that When the lever 104 is in the 
folded-doWn position With the engaging portion 114 engag 
ing the support structure 202 a line L passing through the 
axis of rotation and being perpendicular to an imaginary axis 
I, de?ned by a point on the grasping portion and a contact 
point betWeen the engaging portion and the support struc 
ture, intersects the imaginary axis I intermediate the grasp 
ing portion 116 and the engaging portion 114. The grasping 
portion 116 is located at a greater distance from a position 
Where the line L intersects the imaginary axis I as compared 
to the engaging portion 114 to thereby provide a mechanical 
advantage for the user. 
The sliding catch 102 is supported by at least a portion 

106 of the lever 104 for rectilinear motion in a direction 
along the at least a portion 106 of the lever 104. The sliding 
catch 102 has a catch hook 110 adapted to engage a portion 
of the electronic module 200 knoWn as the face plate 204 
and retain the lever 104 in the folded-doWn position When 
the sliding catch 102 is in a ?rst position. The catch hook 110 
has beveled surface 120 that interacts With the faceplate 204 
to automatically move the catch 102 out of the ?rst or 
engaged position as the lever 104 is moved to the folded 
doWn position. Adjacent the beveled surface 120 is a catch 
surface 122 that engages the underside of the face plate 204 
to retain the lever 104 in the folded-doWn position When the 
sliding catch 102 is in the ?rst position. 
When the electronic module 200 is plugged in to the 

support structure 202 a user can move the sliding catch 102 
to a second position out of engagement With the electronic 
module 200 and then lift the lever 104 toWard the raised 
position as indicated by the arroW D to thereby move the 
electronic module 200 toWard an unplugged position aided 
by the mechanical advantage provided by the lever 104. 
The grasping portion 116 extends aWay from the elec 

tronic module 200 When the lever 104 is in the folded-doWn 
position such that a user can place at least a portion of a 
?nger under the grasping portion 116 to thereby aid the user 
in lifting the lever 104 toWard the raised position. 
The engaging portion 114 is bifurcated and has an upper 

branch 124 and a loWer branch 126 Wherein a portion of the 
support structure 202 is received betWeen the upper branch 
and the loWer branch. The upper branch 124 engages the 
portion of the support structure 202 as the lever 104 is lifted 
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toward the raised position to thereby move the electronic 
module 200 toward the unplugged position. The loWer 
branch 126 engages the portion of the support structure 202 
as the lever 104 is pivotally moved toWard the folded-doWn 
position to thereby move the electronic module 200 toWard 
a plugged-in position. 

The sliding catch 102 has a channel 108 extending 
therethrough that is open at both ends. The at least a portion 
106 of the lever 104 extends through the channel 108 to 
thereby support the sliding catch 102 for rectilinear motion 
in a direction along the at least a portion 106 of the lever 104. 

The ejector lever assembly 100 further includes biasing 
means, Wherein the biasing means biases the sliding catch 
toWard the ?rst position. The biasing means is a spring 128 
in the illustrated example. The sliding catch 102 has a stop 
130 positioned Within the channel 108. The lever 104 has a 
stop 132, and the spring 128 is positioned intermediate the 
stop 132 of the lever and the stop 130 of the sliding catch 
102. The stop 130 of the sliding catch is positioned inter 
mediate the engaging portion 114 and the stop 132 of the 
lever 104. The stop 132 of the lever 104 is formed by a 
portion of the grasping portion 116. 

The lever 104 of the illustrated embodiment 100 is of 
tWo-piece construction and includes a ?rst lever portion 134 
and a second lever portion 136. The ?rst lever portion 134 
includes the engaging portion 114 and the second lever 
portion 136 includes the grasping portion 116. One of the 
?rst lever portion 134 and the second lever portion 136 is 
placed at least in part Within the channel 108 of the sliding 
catch 102 before the ?rst lever portion 134 and the second 
lever portion 136 are attached together to thereby capture the 
sliding catch 102 on the lever 104. In the attachment process 
a portion of the lever portion 106 is inserted into a cavity 138 
in the second lever portion 136. 

The sliding catch 102 is moved toWard the grasping 
portion 116 in order to move the sliding catch 102 from the 
?rst position toWard the second position. Accordingly, the 
sliding catch 102 is closer to the grasping portion 116 in the 
second position illustrated in FIG. 26 than it is in the ?rst 
position illustrated in FIG. 25. 

The catch hook 110 has a projection 140 that operates a 
microsWitch 142 supported by the electronic module 200. 
The microsWitch 142 providing a signal indicative of the 
position of the sliding catch 102. 
As the lever assembly 100 is used to inject or plug in the 

card 200, the catch 102 slides back through the slot 206 in 
the faceplate 204 and is spring loaded to automatically catch 
in place. The projection 140 of the catch hook 110 operates 
the microsWitch 142. As the catch 102 is slid to the open or 
second position, the microsWitch 142 is released before the 
hook clears the slot 206 in the faceplate 204, assuring that 
the lever open signal has time to be processed before the 
card 200 is ejected unplugged. 

The lever portion 134 is steel, With a protective coating. 
The catch 102 and lever portion 136 are plastic. There is a 
stainless steel compression spring 128 to bias the catch 102 
toWard the engaging portion 114 of the lever 104. To 
assemble the lever assembly 100, the catch 102 is slid over 
the portion 106 of the ?rst lever portion 134, the compres 
sion spring 128 is placed in the catch 102, and the second 
lever portion 136 is pressed onto the end of the ?rst lever 
portion 134. There is a post 144 on the grasping portion 116 
that forms part of the second lever portion 136 and Which 
compresses the spring 128 completely into the catch 102 so 
it is not visible during use. 
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4 
The lever assembly of the present invention may use 

friction (eg from a spring Washer) or a torsion spring to 
hold it the raised position. 

The advantages of the embodiment 100 prior art include 
a much more positive locking feature than the “ball and 
socket” proposed in the prior art. It also alloWs a more 
controlled release of the microsWitch 142, so that the “latch 
open” signal from the microsWitch has more time to be 
processed before the board 200 is ejected. In the prior art the 
lever has a catch that must be operated for both raising and 
folding doWn the lever. Prior art levers are not ergonomi 
cally friendly and require some very thin slots to be cut in 
the faceplate 204, Which is dif?cult to control. The present 
invention alloWs the microsWitch to be located in a more 
desirable position compared to some prior art levers. 
The invention claimed is: 
1. An ejector lever assembly for ejecting an electronic 

module from a supporting structure, the ejector assembly 
comprising: 

a lever having a hole for pivotal connection to the 
electronic module, said lever having an engaging por 
tion adapted for engaging a portion of the support 
structure and a grasping portion adapted for alloWing 
manual pivotal movement of said lever by a user, said 
hole de?ning an axis of rotation for said lever upon 
pivotal connection of said lever to the electronic mod 
ule, said axis of rotation being ?xed in position relative 
to the electronic module during operation of said lever, 
said lever being pivotally movable betWeen a folded 
doWn position and a raised position When said lever is 
installed on the electronic module, said axis of rotation 
of said lever being positioned relative to said grasping 
portion and said engaging portion such that When said 
lever is in said folded-doWn position With said engag 
ing portion engaging the support structure a line pass 
ing through said axis of rotation and being perpendicu 
lar to an imaginary axis, de?ned by a point on said 
grasping portion and a contact point betWeen said 
engaging portion and the support structure, intersects 
the imaginary axis intermediate said grasping portion 
and said engaging portion, said grasping portion being 
located at a greater distance from a position Where the 
line intersects the imaginary axis as compared to said 
engaging portion to thereby provide a mechanical 
advantage for the user; 

a sliding catch supported by at least a portion of said lever 
for rectilinear motion in a direction along said at least 
a portion of said lever, said sliding catch being movable 
betWeen a ?rst position and a second position, and said 
sliding catch having a catch hook adapted to engage a 
portion of said electronic module and retain said lever 
in said folded doWn position When said sliding catch is 
in said ?rst position; and 

biasing means, said biasing means biasing said sliding 
catch toWard said ?rst position, 

Whereby When the electronic module is plugged in to the 
support structure a user can move the sliding catch to 
said second position out of engagement With the elec 
tronic module and then lift said lever toWard said raised 
position to thereby move the electronic module toWard 
an unplugged position aided by said mechanical advan 
tage provided by said lever. 

2. The ejector lever assembly according to claim 1, 
Wherein said sliding catch is closer to said grasping portion 
in said second position than it is in said ?rst position. 

3. The ejector lever assembly according to claim 1, 
Wherein said engaging portion is bifurcated and has an upper 
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branch and a lower branch wherein a portion of the support 
structure is received betWeen said upper branch and said 
loWer branch, said upper branch engages the portion of the 
support structure as said lever is lifted toWard said raised 
position to thereby move the electronic module toWard the 
unplugged position, and said loWer branch engages the 
portion of the support structure as said lever is pivotally 
moved toWard said folded-doWn position to thereby move 
the electronic module toWard a plugged-in position. 

4. The ejector lever assembly according to claim 1, 
Wherein said sliding catch has a channel extending there 
through that is open at both ends, and said at least a portion 
of said lever extends through said channel to thereby support 
said sliding catch for rectilinear motion in a direction along 
said at least a portion of said lever. 

5. The ejector lever assembly according to claim 1, 
Wherein said lever is of tWo-piece construction and includes 
a ?rst lever portion and a second lever portion, said ?rst 
lever portion including said engaging portion and said 
second lever portion including said grasping portion, one of 
said ?rst lever portion and said second lever portion being 
placed at least in part Within said channel of said sliding 
catch before said ?rst lever portion and said second lever 
portion are attached together to thereby capture said sliding 
catch on said lever. 

6. The ejector lever assembly according to claim 1, 
Wherein said catch hook has a projection that operates a 
microsWitch supported by the electronic module, the 
microsWitch providing a signal indicative of the position of 
the sliding catch. 

7. The ejector lever assembly according to claim 1, 
Wherein said grasping portion extends aWay from the elec 
tronic module When said lever is in said folded-doWn 
position such that a user can place at least a portion of a 
?nger under said grasping portion to thereby aid the user in 
lifting said lever toWard said raised position. 

8. The ejector lever assembly according to claim 7, 
Wherein said engaging portion is bifurcated and has an upper 
branch and a loWer branch Wherein a portion of the support 
structure is received betWeen said upper branch and said 
loWer branch, said upper branch engages the portion of the 
support structure as said lever is lifted toWard said raised 
position to thereby move the electronic module toWard the 
unplugged position, and said loWer branch engages the 
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portion of the support structure as said lever is pivotally 
moved toWard said folded-doWn position to thereby move 
the electronic module toWard a plugged-in position. 

9. The ejector lever assembly according to claim 8, 
Wherein said sliding catch has a channel extending there 
through that is open at both ends, and said at least a portion 
of said lever extends through said channel to thereby support 
said sliding catch for rectilinear motion in a direction along 
said at least a portion of said lever. 

10. The ejector lever assembly according to claim 9, 
Wherein said biasing means is a spring, said sliding catch has 
a stop positioned Within said channel, said lever has a stop, 
and said spring is positioned intermediate said stop of said 
lever and said stop of said sliding catch. 

11. The ejector lever assembly according to claim 10, 
Wherein said stop of said sliding catch is positioned inter 
mediate said engaging portion and said stop of said lever. 

12. The ejector lever assembly according to claim 11, 
Wherein said stop of said lever is formed by a portion of said 
grasping portion. 

13. The ejector lever assembly according to claim 12, 
Wherein said lever is of tWo-piece construction and includes 
a ?rst lever portion and a second lever portion, said ?rst 
lever portion including said engaging portion and said 
second lever portion including said grasping portion, one of 
said ?rst lever portion and said second lever portion being 
placed at least in part Within said channel of said sliding 
catch before said ?rst lever portion and said second lever 
portion are attached together to thereby capture said sliding 
catch on said lever. 

14. The ejector lever assembly according to claim 1, 
Wherein said biasing means is a spring, said sliding catch has 
a stop positioned Within said channel, said lever has a stop, 
and said spring is positioned intermediate said stop of said 
lever and said stop of said sliding catch. 

15. The ejector lever assembly according to claim 14, 
Wherein said stop of said sliding catch is positioned inter 
mediate said engaging portion and said stop of said lever. 

16. The ejector lever assembly according to claim 15, 
Wherein said stop of said lever is formed by a portion of said 
grasping portion. 


